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I Rabbit iskts of Lsngerhaos were disrupted by 1 s < methods arid the so.nk.sted 

preparation * s v $dy p.t t acsne is in 

cabated in - j s - i ced i \ 

ur n > « on r i > gels, and by , conversion of this h material 

SsuuTant^^ H ^fJfstSS* 

medium from 2mM to SeraM, However, ^^^tfsctose or -sucrose did not stimulate 
mcorporat << lues. This effect of glucose was abolished 

cy< io.b< » d« 5. The significance of these findings in relation to the medhanfem of 



the biosyn- 
thesis tfr < - ! » + vk\ .\ 
studies, originally m pancreas slices i Taylor, 1964; 
Parry & Tayior, ;98h}, and later in Isolated iskas of 
Langerhans (Howell & Taylor, 196Sa; Sterner er rA. 
lT-> ; Lm a HaisL 1969; Morris A Korner, 1970; 
Itermuti &. Kipnh. =972; Ashefoft et 1976). 
There is, however, no dear view as to how glucose 
produces this ft (fed, although it has 
thai the e&ect is perhaps mediated at both a 

i.S<- i fi < > , 5 

espoas« 

i ;s | c e to be metabolized or whether it is a 
consequence of its interaction w 

x <.;ar<dmg these effects of 
-ally 



Reagents 

Chemical Co,, Kv i i Surrev, 

P radioactivity 30- 
mmo!) from The Radloctenkai Centre, Ames 
Bucks,, U.K. CNI* c th <S bepharose 41 
grade) wet 
\ W.5, I 

(PPO) an 



UK,, 




AO other chemicals 
icai grade from B.DH 
Dorset, U.K, The anti-Cox insulin) ; 
p iuced, at 1 , hy « Inssa 

described by Taylor ef of {IMS' 
gift from 



pigs bj 
Crys- 





For each determination, 100 islets were prepared 
by the collagenase digestion of rabbit pancreas, 
by the method of Howell & Tavlor tiynSAf The 
islets were nreinenbated for 20mm at 3TC in 0.2mt 
of bkadmoate bnfe, ;.H ; On A Goy, 1936), 

H-'i. 1 ^ wS oj/coi . 'ft Vh. ^iiii < d 



v 0 i- r?0 
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(50g for 5 mm). Tt» islets ware than suspended m 
02mi of a Tris b 

i ' e bi ff< - on ained 

SChnsoKCh 2SmM-Tm/HCi and 4 nw-m&gnesium 
eet; pi et \ ained 

5/;m~ATP, < ! ! :k3;o<ophos pancreatine, i unit 
(40 of creatine kinase ark ammo acids at a 
centrati >n d iptu lot all 19 amino scid es ;p? to, 
ku.cb.te. The vs § , s was. shea added to 
IQ}6 i o.l ' | o with the glucose 

or other sugars, in an incubation vial, and this 
mixture vas < > * d for lb at %TC in a 
shaking water bath, 

in other experiments a erxtde cell-free preparation 
of islets was mack bj <xntrifogmg the sonicated 
preparation at 900# for 5mm. The superaai&ttt 
(f?0,k) was removed, and added to lOpCi of Fl!> 
i ncubaied for ! h at 

3?°C. 

In each case, nonwkiaieiy aftst the incubation the 
p u, < is w< t y)tnehioro* 
acetic acid in the presence of l m& of bavins plasma 
albumin, and washed with 5% (w/v) trichloroacetic 
acid. 

oh 1 / 1 rah ' partition 

e so eparate s.s tnixe 

t M v > v h - » > ' 

n) of Sephadex Gk ne grad 1 t 
p ev o, k x w^ , ~ nun m I m 

acetic acid. labelled material was eiuted with J m- 
acettc &c?0, and fra 
assayed fo 

" ' f K <i S CV It 

- hn wore 

taken arid frees-s^ted in the presence of Img of 
albumin, la Pie cell Tree experiment, gel nitration was 
Ok- ad v of radioacih om 1 1 

42%, 

mmxm> I ofproim 

Furthes p 1 in w; jaccon 

u - - f ' nti~ia§u in serum bound to 
«e$ bj the method of Berne 
(1975). The trichloroacetic acid precipitate or 
freeaa-dried materia) was taken up k IMd of 
0.81 m fit and made up to t , t phosphate- 
buffered saline (0.9 % N << phosphate), 
pH?,4. To this was added kmg of Afkkepharose 
and bovine plasma albumin, to give an albumin 
concentration of 0.5%. The mixture was then 
kcubated at room temperature kkC) in a rotary 

ktt& fuscu 
(.100% for ISmin) the Scpkoose was then washed six 
t > y, <- < , \ 
extracted with ac d ethat oi xha 
HQ, 150:50:3, by vol). 



Betermtmu km of mdtoaclkniy 

A portion of the extract was taken for immunoassay 
of Jasmin by the method of Bales & Randie ■ l%?,h 
with an ox hisuim standard. At the same time. 

M < < , i 

iuiii « t,t<K>nd o It \ k kt > of 
n-itxxc ig of PPk) fo; dctc- n .ao»u\ of tudio- 
activity. Results are expressed as radioactivity 
mweut in kskhu No at n tde to 

distinguish between label incorporated separately 
into insulin and pi " » - tes speriments. 
1 lie count tag ehx ieney was >2 % 

P\ v. <■ , - akcmyph&resis 

I , e c> oi died by poiya 

amide-gel ek tropl t y a method based on that 

U> <- >t s ''i ' ,« O^ EfSk XS 

«ad a 5mc i ; pHS.,9. A further 

portion of the acid/ethanol extract Pom AIS~Sepko 

ost was free-?.e-i I 
HO and made up to a final volume of 20(>k with 

w t J h s ^ m - 

carrier. Pig proiusulin and ox insulin were also 
run as suitable markers. After electrophoresis for 
90mm, the marker gel was stained with Coomassie 
Blue, and appropriate (3 mm) segments were dissolved 
in (UmS of i^vohsme H x O* at M*C for Sh, 
Samples were assayed for radioactivity in a schttih 

a cos dinm% SOOrng oi t *OJ* and 4g 

of PPO/litre of toluene. 

To obtain further evidence for the Identity of 
prokskk, a sample of the acid/ethanol extract from 
a:utlbo<ly-rtea.ted materia! was subjected to enayme 
toe treated 

trypsin, i 
W4). and - 

presence of i.00,«g of ox insulin against water, and 
then freeze-dried. The dried materia! was then 
xt. \ i ' t 

i 1 gmeots v>i the eel as 
t-\\ ' eovu g efficiency was 30 ' 

Characterization of proinsufm in sonicated prep" 

Fig. I shows tht ion of the 

products fornted when an islet homogenme was 
incubated with PHllencine. The m^ov peak of 
I gbet mob * d the ehti or 

characteristics of proinsahn (see Parry & Taylor. 

;974), i O ' SB u k 5 ! < 1 t of < I < 

one cannot be certain that the peak ss homogeneous. 

When the materia! with the ektion characteristics 
of ptknsubn was further purified by coupling with 
antibody bound to Sepharose and then subjected to 
geS electrophoresis, a significant proportion of the 
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Fig. 5. incorporation nf L-Imdne into promsxiin in a 
bti'km-reii preparation of islets 
t Set vivmv Hi? j cubated % «- 

medium eontslmng pBlteKsme aad precipitated 
with trichloroacetic scxd t"h; - Hated protests 
«.••< v v > 5 d mo applied 

to a Sephadex O-50 cehtms. Ox shsiilm (Stag) was 
used as a marker (indicated by an arrow). For MS 
■■) a>, 

s , corrected i ck ground (c.p m ); 
G,-4»?« for «iar3ker insulin. 



- j > - I > c ated v - , 

est the material was t sated 
with tryps - ip.p< f» a zone 

corresponding to the ox insulin marker (Fig, 2d), 



ri^ LnJ 



Fraction no. 

Fig 2. <?«' ^k-citopriaresis of proteins after intubation of a 
hmkm~cdl preparation of idea: with t?H\kucim 

\ , t< >rc s om the 
mahosa was treated whh m «uKn 
antibody bound to Sepharose and extracted with 
acid/ebianol. After heoee-mryhrg the sample was 
divided. One sample was let's untreated (sample «), 
the other was treated wish trypsin (sample e). These 
samples were then subjected to ^ % a.' j, \ 
electrophoresis and the fractions were analysed for 
radioactivity (for details see die text), (a («} 29% of 
the mdioacbyii - , » ted mth the proiosuhs 
marker; so (h)2\% k associated whit insulin >s 12% 
with proinsoiia. 



Bjfea o/ w ' - > ko^mfHM mto proinsu&t 

Kaisiag the eooo^stfMte of #acose from 2mM to 
16 aw approximately doubled the rate of mcorpor- 

i v V * X - 

of 2mM~gMeose ? whereas 16mM~ga!aetose and 
t were not 

ngolhca fable I) 

In another series o* experiments, eyetohex * 
(250/ig/ms) ♦ ■> ^ K deceased the incorporation 
of f 11 jieucine into prolosullrt wren the homogenate 
was incubated in ISnoo glucose. Values obtained 
svore b.d±0,7e,p.tn./h nor ,ug of insulin without 
* inu 3 0,1 Ik j ess not of t> e 
drug and with 3 bum- -glucose. This difference is 
s U (F<&00l), 

Bisenssioa 

OuirnarruxtiiiH of haVbW proinsuiin 
In a root v s; ie.s oi < nts, W&gle 
seh pHS fraetiot i f dog 
pancreas was able so incorporate labelled amino 
acids into suhstadces that cdaid -'fee pt«cipttat«d by 



an antibody to Insulin, However, no attempt was 
made in that work to characterise the product in 
g: i i ie d i one; s mp '- v mcorporsu 
into snbceliu Ik x> resuh v 

stg&sftcattt labslhsg of proteins (Morris & homer, 
1970), 

The material made in broken-cell preparation* of 
islets of 1 a) 

I and 2), Thus it possesses ail the electron heretic 
properties of proinsubn and is assumed to cross- 
react, as wotild he expected, with an antiserum 
<^ lin Moreover i appears to be on- 
verted into insulin by trypsin (Fig, 2b). The single 
peak, of protmuiin obtained oxt gel electrophoresis 
contrasts wit the prod >n t in ulin 

that takes plsice when whole rabbit islets are incubated 
with labelled amino acids for extended periods (Parry 
& Taylor, 1974). Other studies (Pennon & Boime, 
1775: Welver, 1975} have now soggested sh it > V N \ 

i-rived from isl nay h dat } < 

germ system leading to the synthesis of a transient 
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T&bfc I. Effects of sugars on kcio-poratkx of { 3 tf}kssdM 
into proimuim in iskt-ceh' kemogemm 
The islets were preirxiuhated in 2mM*ghaxsse in s 
biearixsnate-butfered rBedium, and after ultrasonic 
v'h aem* ■> < 1 ;s Kt ibu;fetiM^Jh£M, : UnJ> md 
Method < dded» and the 

tiscubsijon continued for & further i h. Proseins were 
eerie i kl the pre 
cipitate was dissolved sn 1 M-acstic add ^ 
Mm I i Met!! \ s 
aas applied <o a Sephad dluma, and tbe 

proinsohn was i ' s - panned by < <■ ! 
to Sepharose tsee the text). Means are \ \? 

I> - V - 1 , ' , v J ! , Sg < 

, it c is m ! >J by using Student's r test. 

Rate of iitoor- 
porahos of 
i»H]$eaetne 



fe.p.m./h per 

Addition to medium #g) 

Brefeen-eeit 2nm~Gluco$& {W) 4.04±0.S? 
preparation l(>nm< 

1 hmM-Galactose (6) 5. 3I±f.S! 

ISwifc-Suerose <d) 543+0.94 

Credeceih 2sim-<3Iucosc «iu> o ■< . ,< m 
free system 

* Value s } 1 on with 



precursor of proinsnhn in a similar way to i pro- 
duction of a parathyrin precursor (Kemper or «/,, 
1974} ibm-ever, m the present experiments {here $ 
no evidence ;haf significant mmtmts of material 
g-hcr m.oieeula 

■weight, are being labelled. 

; <^ i* x » 
by ultrasonic methods the enstynne msefunery for 
converting proinsnlin into insulin is disorganised, 
in the presence of proimufin, as 
m; v A ' chested. 

The mutts obtained coald be explained by 
assuming that incorporation of label takes place hi a 
small !mm;\< n * e ; <s ^.no 

onhhdy in the »< <> vnhuliy 

< nil ■/ h noinsulm ■ Fig. 2} rather than into 
! ■ 1 .Is IPm r> & Taylor, 
1974). Microscopic examination of the ceils, more- 
ove did n g tn> intact ceils 

in the preparation, even though routine microscopic 
cheeks were made for them in each expedites . 



biosynthesis bt simpte eo/b/bre system of 



Proimobn 
iskts 

When incorporation of label is studied in a simple 
cell-free system in which nuclei and ceil membrane 
had been removed by centrif ligation, there is still a 



measurable incorporation of leucine Into prosnsuiin, 
though this is quantitatively much less thar? in a 
broken-cell preparation (Table i). Because incor- 
poration o*ii\l into % o under these circum- 
siances was small and inconsistent, this simple 
ceil-free system did no; seem & suitable one for study- 
ing 1 > < > i 
agents on biosynthesis. 

Effects of sugars 

Increased glucose concentration clearly has an 
effect on the incorporation of leucine into prosnsuiin, 
^ o;.s £ effect is re la f i ye c m in 

svhole islets, where- the difference in response may be 
up to 10-fold, when there is a change in glucose 
concentration from 2- to id nor Tins diminished 
response could be the result of the dilution of a 
number of intracellular factors required for biosyn- 
thesis. Since the effect is blocked by cyciohexiroide 
t is clear t s roin din synthesis a g 
studied. 

It is, however, o 
appears to be s \ - th< 
galactose a 

hoiised by Islets, are ineffective. The broken-cell 
preparation therefore resembles whole islets {Lin & 
Haist, 1.975) or pancreas slices (Parry & Taylor, 1966), 
In which galactose, is ineffective In promoting syn- 
thesis. 

The press » its that a significant 

incorporation of labelled leucine takes place into 

bsropted < ' 

It follows that the fail structural integrity of the 
$-eei1 i» no k 

latory effect of glucose on insulin synthesis. It 
remains to be seen whether or not the glucose effect 
in broken-cell preparations is due to structures 
associated with cy< MP > a o* alter- 
iveiy i - . factors, 
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